Pseudomonas aeruginosa and Sphinogobacterium sp. are well known for their ability to 26 decontaminate many environmental pollutants like PAHs, dyes, pesticides and plastics. The 27 present study reports the annotation of genomes from P. aeruginosa and Sphinogobacterium sp. 28 that were isolated from compost, based on their ability to degrade poly(lactic acid), PLA, at 29 mesophillic temperatures (~30ºC). Draft genomes of both the strains were assembled from 30 Illumina reads, annotated and viewed with an aim of gaining insight into the genetic elements 31 involved in degradation of PLA. The draft-assembled genome of strain Sphinogobacterium strain 32 S2 was 5,604,691 bp in length with 435 contigs (maximum length of 434,971 bp) and an average 33 G+C content of 43.5%. The assembled genome of P. aeruginosa strain S3 was 6,631,638 bp long 34 with 303 contigs (maximum contig length of 659,181 bp) and an average G+C content 66.17 %.
PSE302, P. aeruginosa PA96, P. aeruginosa PA01H20, P. aeruginosa DSM 50071 P. aeruginosa 139 PAO1, P. aeruginosa PAK, P. aeruginosa O12 PA7, P. aeruginosa PA_D25, P. aeruginosa 140 PA_D1, P. aeruginosa KU and P. aeruginosa T52373. For the comparative alignment of the genomes with their reference genomes and their 144 visualization, MeDuSa [33] was used to reduce the number of contigs through comparison with 145 the gene order of the closest strain. This was followed by alignment with MAUVE [34] to the same 146 reference strain to provide an estimate of alignment similarity. P. aeruginosa PSE305 was used 147 as a reference for our P. aeruginosa S3 while Sphingobacterium thalpophilum DSM 11723 was 148 selected as a reference for Sphingobacterium sp. S2. References were selected based on closest 149 ANI score. 153 The assembly of the draft genome for strain S2 yielded 87 contigs (434971 maximum length) and 154 a total of 5,445,390 assembled base pairs with 43.66% G+C (Table 1 ). The largest contig was 155 434,944 bp. There were an estimated 4,951 CDS regions, 2,864 proteins with functional 156 assignments and several antibiotic resistance genes. The assembled draft genome of S3 had 63 157 contigs (658,980 maximum length) with a total of 6,509,961 assembled base pairs and was 66.26% 158 G+C. There were an estimated 6,239 CDS regions and 4,932 proteins with functional assignments 159 and a substantial number of putative antibiotic resistant and virulence determinants.
160 The distribution of identified genes to cell subsystems is shown in Figure 1 . Sphingobacterium 167 S2 has more genes linked to protein processing, energy and membrane transport whereas P. 168 aeruginosa S3 has more genes linked to metabolism, stress response/defense/virulence and cell 
Genetic relatedness based on ANI

175
The average nucleotide identity (ANI) value describes the similarity between the sequences of the 176 conserved regions of two genomes and measures the genetic relatedness between them [35] . ANI 177 measurements are considered more informative over 16S rRNA gene identity as they are based on 178 a larger number of genes [36] . ANI comparisons were done to explore the interspecies genetic 179 relatedness between Sphingobacterium sp. strain S2 and P. aeruginosa strain S3 and other 180 sequenced species from these genera. In the case of P. aeruginosa strain S3, Fig 1 shows and pesticides [19] [20] [21] . Table 2 describes the major pathways and the number of genes related to 255 biodegradation of different xenobiotic compounds in both strains S2 and S3. According to 256 sequence analysis, several pathways for the biodegradation of xenobiotic compounds were found 257 in both strains with twice as many detected in P. aeruginosa as compared to Sphingobacterium sp. 258 This may be due to the fact that P. aeruginosa is more comprehensively studied compared to 259 Sphingobacterium sp. Among all the degradation pathways found in both strains, the degradation 260 of benzoate in P. aeruginosa had the greatest number of annotated genes Benzoate, an aromatic 261 compound, has been widely used as a model for the study of the bacterial catabolism of aromatic 262 compounds. In Sphingobacterium sp. genes associated with 1,4-Dichlorobenzene degradation 263 were detected and this compound is a well-studied halogenated aromatic hydrocarbon [40] . Many Table   300 3. This strain was isolated and characterized for its potential to degrade Poly(lactic acid), one of 301 the more promising of the bio-based and biodegradable polymers currently in the market, and its 302 potential to utilize lactate, one of the final products of PLA degradation, as a sole carbon source 303 was already established in our previous study [12] . Presence of the lactate utilization machinery 304 found through genome sequencing is the confirmation of our previous findings regarding lactate 305 utilization by P. aeruginosa, strain S3. It was previously described in the literature that both L- 
Genetic determinants for biofilm formation and regulation 324
In contrast to the planktonic life style, cells within a biofilm matrix are in close proximity 325 where secreted enzymes provide optimal returns for the population [54] . The phenomenon of 326 microbial biofilm formation is also related to other survival strategies like metal and antimicrobial 327 resistance, tolerance and bioremediation [55, 56] . Application of biofilm mediated bioremediation 328 has been found superior to other bioremediation strategies and is being applied in bioremediation 329 of different environmental pollutants [57] [58] [59] [60] [61] 
339
In the genetic analysis of our isolate we found factors involved in the development of matrix of 340 P. aeruginosa biofilm and its regulation ( Table 4 ). The genes for three types of exopolysaccharides most significant molecular determinants in biofilm regulation [79] . A c-di-GMP molecule controls 361 the interchange between the planktonic and biofilm-associated lifestyle of bacteria by stimulating 362 the adhesins biosynthesis and exopolysaccharides during formation of biofilm [80] . The bacterial 363 cell to cell communication system known as quorum sensing (QS) is involved in the maintenance 364 of many biological processes like biofilm formation, bioluminescence, antibiotics production, 365 virulence factor expression, competence for DNA uptake, and sporulation [81, 82] .
366
LasR/LasI, RhlR/RhlI and PQS are the three quorum sensing signaling systems employed by P. 367 aeruginosa to control biofilm formation [83, 84] . These three QS signaling system were found to 368 be the part of the genome for our isolate.
369
There is little information in the literature regarding the genetic elements involved in biofilm 370 formation in Sphingobacterium, Genome analysis of our isolate Sphingobacterium sp., strain S2 371 showed presence of genes for Stage 0 sporulation protein YaaT. This protein is reported to be 372 involved in the sporulation process and biofilm development [85, 86] . 
Enzymes
375
Biodegradation of polymers is carried out by two types of enzymes, extracellular enzymes that 376 degrade long chain polymers into short oligomers or subunits that are subsequently carried inside 377 the cell, and intracellular enzymes that further degrade the small transported units [87, 88] .
378
Degradation of synthetic polymers in the environment can be a slow process [89, 90] . PLA is a 379 synthetic linear aliphatic polyester of lactic acid monomers joined together by ester linkages [3] .
380
The presence of ester bonds in its backbone make the polymer sensitive to hydrolysis, both 381 chemically as well as enzymatically [88] . Biodegradation of polyesters is mostly carried out by 382 esterolytic enzymes such as esterases, lipases, or proteases. Microbial carboxyl esterases: classification, properties and application in biocatalysis). In the literature microbial degradation of 384 PLA is mainly reported by proteases, lipses, esterses and a few cutinases as well [4] . Both 385 Sphingobacterium sp. and P. aeruginosa had been documented before to have a role in the 386 degradation of different environmental pollutants such as mixed plastic waste, PAHs, oil, and dyes 387 and pesticides, P. aeruginosa has also been reported to have potential to degrade PLA nano-388 composites [19, 26, 28, 91, 92] . In our previous study we characterized the degradation of PLA by 389 our isolates [12] . Genome annotation of of both strains report presence of hydrolytic enzymes in 390 their genomes, putatively related to their degradation of PLA (Table 5 ). In the genome of P. 
Conclusion
405
The present study reports the whole genome sequence analysis of two bacterial strains P. 406 aeruginosa S3 and sphinogobacterium sp. S2, isolated from the compost and having the potential 407 to degrade poly(lactic acid), PLA, at mesophillic temperatures (~30ºC). Draft genomes of both the 408 strains were studied to gain an insight into the genetic elements that are involved in conferring 409 different properties to the strains helping in the degradation of PLA. The catabolic genes 410 responsible for biodegradation of different xenobiotic compounds, genes responsible for formation 411 and regulation of biofilm, genes for transport and utilization of lactate and several enzymes 412 predicted to be involved in the degradation of many organic pollutants were identified on the graft 413 genomes. All these characteristics demonstrate the degradation potential of the strains against PLA 414 observed in the previous studies by our group; importantly it gives insight into the possible 415 enzymes involved in the degradation of the polymer. 
